TITLE OF THE INVENTION 
Motor 

BACKGROUND OF THE INVENTION 

The present invention relates to a motor that has a yoke to which housing members, 
5 such as a brush holder member and an end flame, are secured. 

A typical motor includes a DC motor, which supplies power to an armature by 
supply brushes. Such a motor includes a substantially cylindrical yoke. Magnets are 
secured to the inside of the yoke. A brush holder member and an end flame (housing 
member) are secured to an opening portion of the yoke. The brush holder member retains 
1 0 supply brushes. The end flame covers the opening portion of the yoke. In such a motor, 
the brush holder member is secured to the end flame first. The end flame is then secured to 
the opening portion of the yoke. For example, a threaded bore is formed through a metal 
plate that is integrally formed (insert mold) with the brush holder member. The end flame is 
secured to the brush holder member with a screw, which is tightened to the threaded bore 
1 5 through the end flame. The end flame is further secured to the opening portion with a screw. 
As a result, each brush holder member is secured to the yoke. 

However, in the above mentioned motor, many screws are required. Thus, the 
number of parts and assembling processes are increased, which increases the manufacturing 
cost of the motor. 

2 0 Also, in the above mentioned motor, the brush holder member is secured to the end 

flame first, and the end flame is then secured to the yoke. That is, the brush holder member 
is secured to the yoke with the end flame. Therefore, displacement of the supply brushes 
with respect to the magnets, that is, displacement of the supply brushes from a predetermined 
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circumferential position, is likely to increase. This causes variation in the rotational 
performance of the motor. 



CONDA. 00010 



-2- 



SUMMARY OF THE INVENTION 

Accordingly, it is an objective of the present invention to provide a motor that has a 
reduced number of parts and reduces displacement of supply brushes with respect to magnets. 
To achieve the above objective, the present invention provides a motor, which 
5 includes a yoke, a brush holder member, a housing member, and a securing member. The 
yoke is substantially cylindrical and has an opening portion. Magnets are secured to the 
inside of the yoke. The brush holder member is secured to the opening portion of the yoke 
and retains a supply brush. The housing member is secured to the opening portion of the 
yoke on the outside of the brush holder member and covers the opening portion. The 

10 securing member is formed integrally with the yoke. The securing member secures the 
brush holder member and the housing member to the yoke. 

The present invention also provides a motor, which includes a yoke, a pair of 
magnets, a brush holder member, a housing member, and a pair of securing pieces. The 
yoke is substantially cylindrical and has an opening portion. The magnets are secured to the 

1 5 inside of the yoke. The brush holder member is secured to the opening portion of the yoke 
and retains a pair of supply brushes. The housing member is secured to the opening portion 
of the yoke on the outside of the brush holder member. The housing member covers the 
opening portion. The securing pieces are formed integrally with the yoke. The securing 
pieces secure the brush holder member and the housing member to the yoke. 

2 0 Other aspects and advantages of the invention will become apparent from the 

following description, taken in conjunction with the accompanying drawings, illustrating by 
way of example the principles of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, together with objects and advantages thereof, may best be understood 
by reference to the following description of the presently preferred embodiments together 
with the accompanying drawings in which: 
5 Fig. 1 is a side view illustrating a motor according to a preferred embodiment of the 

present invention; 

Fig. 2 is an exploded diagram illustrating the motor according to the preferred 
embodiment; 

Fig. 3(a) is a plan view illustrating a brush holder member according to the preferred 
10 embodiment; 

Fig. 3(b) is a side view illustrating the brush holder member; 
Fig. 4(a) is a plan view illustrating an end flame according the preferred 
embodiment; 

Fig. 4(b) is a side view illustrating the end flame; 
15 Fig. 5 is a side view illustrating a securing piece according to a modified 

embodiment; and 

Fig. 6, is a side view illustrating a securing piece according to another modified 
embodiment. 

2 0 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A preferred embodiment of the present invention will now be described with 
reference to Figs. 1 to 4. As shown in Figs. 1 and 2, a motor includes a yoke 1, a brush 
holder member 2, and a housing member, which is an end flame 3 in this embodiment. 
5 The yoke 1 is substantially cylindrical. The yoke 1 of the preferred embodiment is 

flattened, and has a pair of flat portions la (only one is shown in Figs. 1 and 2) and a pair of 
curved portions lb, which connect the flat portions la. Two magnets 5 are secured to the 
inside of the yoke 1 . Each magnet 5 is secured to the inner surface of one of the curved 
portions lb. 

10 As shown in Fig. 2, securing members, which are securing pieces 6 for securing the 

■ brush holder member 2 and the end flame 3, are integrally formed with the yoke 1 . More 
specifically, as shown in Fig. 2, cut-out portions 8, which extend upward, are formed at the 
rim of a lower opening portion 7 of the yoke 1 . Each cut-out portion 8 is formed at the 
substantial center of the corresponding flat portion la. Each securing piece 6 extends 

15 downward from the substantial center of the bottom of one of the cut-out portions 8.. The 
thickness of the securing pieces 6 is the same as the thickness of the yoke 1 (flat portions la). 
Each securing piece 6 is formed such that the securing piece 6 and the corresponding flat 
portion la of the yoke 1 are located on the same plane before being secured to the brush 
holder member 2 and the end flame 3. A pair of engaging portions 6a is formed on both 

2 0 sides of the middle portion of each securing piece 6 for locking the brush holder member 2. 
Each engaging portion 6a is formed such that the width of the engaging portion 6a increases 
toward the proximal end of the corresponding securing piece 6. A foldable securing portion 
6b is formed at the distal end of each securing piece 6 for securing the end flame 3. Each 
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securing piece 6 has a slit 6c, which extends from the center of the distal end of the securing 
piece 6 toward the proximal end of the securing piece 6. Each slit 6c of the preferred 
embodiment is short of the middle of the corresponding securing piece 6 (the engaging 
portion 6a). Thus, the foldable securing portion 6b is divided into two and is easy to be 
5 folded. The distal ends of the foldable securing portion 6b, which is divided into two, are 
chamfered. Also, a pair of engaging pieces lc, which face each other, extends from the rim 
of the opening portion 7. Each engaging piece lc extends from one of the curved portions 
lb. 

As shown in Figs. 2, 3(a), and 3(b), the brush holder member 2 is made of resin 
1 0 material and includes a disk portion 2a, which corresponds to the inside of the opening 

portion 7 of the yoke 1; and a pair of holders 2b, which is located on the disk portion 2a and 
retains a pair of supply brushes 9 (see Fig. 3(a)). A pair of extended portions 2c extends 
radially outward from positions of the brush holder member 2 corresponding to the cut-out 
portions 8. A holder securing hole 2d is formed through each extended portion 2c of the 
1 5 brush holder member 2 along the axial direction of the brush holder member 2 at positions 
corresponding to the securing pieces 6. The size of each holder securing hole 2d is set such 
that the corresponding engaging portion 6a can be inserted through the holder securing hole 
2d. A pair of adjusting projections 2e is formed on each extended portion 2c of the brush 
holder member 2. The adjusting projections 2e slightly project along the axial direction on 
2 0 both sides of the corresponding holder securing hole 2d. The cross-sectional area of each 
adjusting projection 2e decreases toward the distal end. 

As shown in Figs. 2, 4(a), and 4(b), the end flame 3 is a substantially rectangular 
plate that substantially covers the opening portion 7 of the yoke 1. A substantially circular 
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recess 3a is formed at the center of the end flame 3 for accommodating a bearing, which is 
not shown. As shown in Fig. 4(a), housing securing holes 3b are formed in the end flame 3. 
Each housing securing hole 3b corresponds to one of the securing pieces 6 and one of the 
holder securing holes 2d. Also, engaging holes 3c are formed in the end flame 3. Each 
5 engaging hole 3c corresponds to one of the engaging pieces lc. 

The brush holder member 2 and the end flame 3 are simultaneously secured to the 
yoke 1 by securing the end flame 3 to the yoke 1 with the securing pieces 6 while 
sandwiching the brush holder member 2 between the end flame 3 and the yoke 1 . More 
specifically, each securing piece 6 is inserted into one of the holder securing holes 2d. The 

1 0 engaging portion 6a of each securing piece 6 is press-fitted to the corresponding holder 

securing hole 2d. Thus, the brush holder member 2 is locked by the engaging portions 6a. 
Then, each securing piece 6 is inserted into one of the housing securing holes 3b, and the 
foldable securing portion 6b of the securing piece 6 is folded. 

In the preferred embodiment, the foldable securing portions 6b are opened and 

1 5 caulked. This secures the end flame 3 and the brush holder member 2 to the yoke 1 . At 
the same time, each engaging piece lc is fitted to one of the engaging holes 3c. Each 
extended portion 2c of the brush holder member 2 is secured by being sandwiched between 
one of the cut-out portions 8 of the yoke 1 and the upper surface of the end flame 3. Each 
adjusting projection 2e is squeezed in accordance with the force applied to the extended 

2 0 portion 2c when the extended portion 2c is sandwiched between one of the cut-out portions 8 
of the yoke 1 and the upper surface of the end flame 3. Accordingly, the dimension between 
the brush holder member 2 and the yoke 1 is adjusted. When securing the brush holder 
member 2 and the end flame 3 to the yoke 1, an armature 10, which is shown by a broken line 
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in Fig. 1, is substantially accommodated in the yoke 1. At this time, the supply brushes 9 
are pressed against a commutator 10a (shown by a chain double-dashed line in Fig. 3(a)) of 
the armature 10. 

The preferred embodiment provides the following advantages: 
5 (1) The pair of securing pieces 6, which secures the brush holder member 2 and 

the end flame 3 to the yoke 1, is integrally formed with the yoke 1. Therefore, the number 
of parts is reduced as compared to a case where screws and the like are used. This reduces 
the number of assembling processes. Accordingly, the manufacturing cost of the motor is 
reduced. Also, displacement of the supply brushes 9 with respect to the magnets 5 in the 
1 0 circumferential direction is reduced as compared to a case where the brush holder member is 
secured to the end flame first, and then the end flame is secured to the yoke, that is, the brush 
holder member is indirectly secured to the yoke. 

(2) The brush holder member 2 and the end flame 3 are simultaneously secured 
to the yoke 1 by securing the end flame 3 to the yoke 1 with the securing pieces 6 while 

15 sandwiching the brush holder member 2 between the end flame 3 and the yoke 1. Therefore, 
the brush holder member 2 and the end flame 3 are easily secured to the yoke 1 as compared 
to a case where the brush holder member is secured to the end flame first, and then the end 
flame is secured to the yoke. 

(3) When each securing piece 6 is inserted into one of the holder securing holes 
2 0 2d, and the engaging portion 6a of each securing piece 6 is press-fitted in the corresponding 

holder securing hole 2d, the brush holder member 2 is locked by the engaging portions 6a. 
Therefore, the brush holder member 2 is reliably secured to the yoke 1 while easily locking 
the brush holder member 2. 
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(4) Each engaging portion 6a is formed such that the width of each engaging 
portion 6a increases toward the proximal end of the corresponding securing piece 6. 
Therefore, each engaging portion 6a is easily press-fitted in one of the holder securing holes 
2d. 

5 (5) The end flame 3 is secured to the yoke 1 by folding the foldable securing 

portion 6b, which is formed at the distal end of each securing piece 6. In this case, the end 
flame 3 is easily secured to the yoke 1 while keeping the shape of the securing pieces 6 
simple. 

(6) The dimension between the brush holder member 2 and the yoke 1 is 
1 0 adjusted by squeezing each adjusting projection 2e when each extended portion 2c is 

sandwiched between one of the cut-out portions 8 of the yoke 1 and the upper surface of the 
end flame 3. Therefore, play of the brush holder member 2 is reduced while permitting a 
slight dimensional tolerance in the axial direction of the brush holder member 2. 

(7) Since the thickness of each securing piece 6 is the same as the thickness of 
1 5 the yoke 1 , a process for forming the securing pieces 6 to have different thickness is 

unnecessary. This facilitates forming of the securing pieces 6. 

(8) Since each securing piece 6 extends from one of the flat portions la of the 
yoke 1 before being secured to the brush holder member 2 and the end flame 3, a process for 
bending the securing pieces 6 is unnecessary. This facilitates forming of the^securing pieces 

20 6. 

(9) Each securing piece 6 extends from one of the flat portions la, or more 
specifically, from the bottom of the cut-out portion 8, which is formed at the corresponding 
flat portion la. Therefore, as compared to a case where each securing piece 6 extends from 
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one of the curved portions lb, the securing pieces 6 are easily formed because it is only 
required to punch out holes in flat material using, for example, a pressing machine. Also, as 
compared to a case where securing pieces are extended from the curved portions lb, the 
shapes of the holder securing holes 2d of the brush holder member 2 and the housing securing 
5 holes 3b of the end flame 3 are simplified. 

(10) The extended portions 2c of the brush holder member 2 are secured by 
being sandwiched between the cut-out portions 8, which are cut out from the rim of the 
opening portion 7 of the yoke 1, and the upper surface of the end flame 3. Therefore, at 
least part of the brush holder member 2 is accommodated in the yoke 1. This prevents the 

1 0 axial length of the motor from being unnecessarily increased by the brush holder member 2. 

(11) Since two securing pieces 6 are provided in the circumferential direction of 
the yoke 1, play of the brush holder member 2 and the end flame 3 with respect to the yoke 1 
in the circumferential direction is further reduced. This further reduces the displacement of 
the supply brushes 9 with respect to the magnets 5 in the circumferential direction. 

15 It should be apparent to those skilled in the art that the present invention may be 

embodied in many other specific forms without departing from the spirit or scope of the 
invention. Particularly, it should be understood that the invention may be embodied in the 
following forms. 

The securing pieces 6 of the preferred embodiment may be modified to securing 
20 pieces 11, 12 as shown in Figs. 5 and 6. 

As shown in Fig. 5, a pair of engaging portions 1 la is formed on both sides of the 
middle of each of securing pieces 1 1 for locking the brush holder member 2. Each engaging 
portion 1 la is formed such that the width of the engaging portion 11a increases toward the 
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proximal end of the securing piece 1 1 and the engaging portion 11a projects outward. A 
foldable securing portion lib is formed at the distal end of each securing piece 1 1 for directly 
securing the end flame 3. A slit 11c is formed in each securing piece 11. Each slit 11c 
extends from the center of the distal end of each securing piece 11 toward the vicinity of the 
5 proximal end of the securing piece 1 1 . Each slit 11c extends further than the engaging 
portions 1 la of the securing piece 1 1 . Thus, the foldable securing portion 1 lb is divided 
into two and is easily folded. Each slit 11c allows the corresponding engaging portions 11a 
to flex in the width direction (left and right direction as viewed in Fig. 5). This permits 
dimensional tolerance in the width direction of each engaging portion 11a and each holder 

1 0 securing hole 2d, to which the engaging portions 11a are press-fitted. Further, the engaging 
portions 11a are easily press-fitted. 

As shown in Fig. 6, a pair of engaging portions 12a is formed on both sides of the 
middle of each of securing pieces 12 for locking the brush holder member 2. Each engaging 
portion 12a has an engaging projection 12b, which projects radially outward toward the 

1 5 proximal end of the securing piece 12. In this case, the engaging projection 1 2b of each 
engaging portion 12a is permitted to flex in the width direction (left and right direction as 
viewed in Fig. 6). This permits dimensional tolerance in the width direction of each 
engaging portion 12a and each holder securing hole 2d, to which the engaging portions 12a 
are press-fitted. Further, the engaging portions 12a are easily press-fitted. 

2 0 In the preferred embodiment, the brush holder member 2 and the end flame 3 are 

simultaneously secured to the yoke 1 by securing the end flame 3 to the yoke 1 while 
sandwiching the brush holder member 2 between the end flame 3 and the yoke 1 . However, 
the securing pieces 6 may be changed to other securing members integrally formed with the 
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yoke as long as the brush holder member 2 and the end flame 3 can be secured to the yoke 1. 

Each holder securing hole 2d of the preferred embodiment may be formed such that 
the width of the holder securing hole 2d increases toward the proximal end of the 
corresponding securing piece 6. In this case also, the engaging portions 6a are easily press- 
5 fitted to the holder securing holes. 

In the preferred embodiment, the engaging portions 6a may be changed to other 
shapes as long as the engaging portions 6a are press-fitted to the corresponding holder 
securing hole 2d when each securing piece 6 is inserted into the corresponding holder 
securing hole 2d. 

10 In the preferred embodiment, the foldable securing portions 6b may be changed to 

other shapes as long as the end flame 3 can be secured to the yoke 1. 

The adjusting projections 2e of the preferred embodiment may be omitted. 
In the preferred embodiment, the thickness of the securing pieces 6 is the same as the 
thickness of the yoke 1, but may be changed to different thickness. 
15 In the preferred embodiment, each securing piece 6 is formed such that the securing 

piece 6 and the corresponding flat portion la of the yoke 1 are located on the same plane 
before being secured to the brush holder member 2 and the end flame 3. However, the 
securing pieces 6 may be bent. 

In the preferred embodiment, each securing piece 6 extends from one of the flat 
2 0 portions la of the yoke 1. However, each securing piece 6 may extend from one of the 

curved portions lb. Also, the yoke 1 may be changed to a substantially cylindrical yoke that 
is not flattened. 

In the preferred embodiment, the brush holder member 2 is secured by being 
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sandwiched between the cut-out portions 8 and the top surface of the end flame 3. However, 
the brush holder member 2 may be secured by being sandwiched between the rim of the 
opening portion 7 other than where the cut-out portions 8 are formed and the end flame 3. 

In the preferred embodiment, two securing pieces 6 are provided in the 
5 circumferential direction. However, three or more securing pieces 6 may be provided. 

The end flame 3 of the preferred embodiment may be changed to a housing member 
that is secured to and covers the opening portion 7 of the yoke 1 . For example, the end 
flame 3 may be changed to a gear housing for accommodating a reduction gear. 

The present examples and embodiments are to be considered as illustrative and not 
1 0 restrictive and the invention is not to be limited to the details given herein, but may be 
modified within the scope and equivalence of the appended claims. 
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